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Executive Summary

At our houses, we drink, cook, bathe, wash, and garden with water, and in the landscape,
we harvest materials (agricultural crops, forest products, livestock), energy (transportation, mining,
power generation), and recreate (swim, fish, ski, boat) with water moving through the hydrologic
cycle. Citizens, cities, tribes, and industries own rights to most of the surface water resources in
New Mexico; therefore, the need for water, and its beneficial uses and services, are balanced by
political organizations, and subject to increasingly frequent and complex litigations. During the
1970s, pollution was obviously degrading the quality of freshwater resources available for use, and
subsequently, federal and state laws were passed to conserve these uses.

The Clean Water Act and New Mexico Water Quality Act require that the existing uses,
attainable uses, and the mechanisms by which to change those uses be designated for all waters in
New Mexico. The mechanism for evaluating a waterbody’s existing use or attainable use is called
a Use Attainability Analysis. Stakeholders in New Mexico desire to develop a new and efficient
method to evaluate the use of water for fisheries and other uses in arid regions. Therefore, the
U.S. Fish and Wildlife Service, in cooperation with the National Biological Service, has developed
several procedures, utilizing fishery science and toxicity testing, to evaluate the existing or potential
uses in the watercourses on Los Alamos National Laboratory (LANL or the Laboratory). This
proposed investigation, which focuses on fishery use in conjunction with an evaluation of other uses
of the watercourses at LANL, is called the Use Study.

The Use Study consists of four separate components. These are: 1) an aquatic habitat
assessment of four watercourses on the Laboratory and a nearby reference site - this assessment
will include a review of water quality data on file or generated by the Use Study participants; 2)
toxicity testing of site water to determine if any limiting factors exist that would restrict the ability
of the watercourses to support aquatic life or other uses; 3) an in situ toxicity test (using caged fish)
to determine if any limiting factors exist at the site that would restrict the ability to support a fishery
or other uses; and 4) after review and mutual agreement of the Use Study participants, a direct
empirical evaluation of whether these watercourses support a fishery will be conducted by
transplanting wild, native fish into four watercourses on the Laboratory and a reference site.

An identification of the existing or potential stream uses associated with the four
watercourses into which LANL and Department of Energy discharge effluents subject to National
Pollution Discharge Elimination System regulation will be made when adequate data become
available. At the completion of the investigation, two reports will be made available to all Use
Study participants and as requested. First, a data report will summarize all data collected and
reviewed as part of this Use Study, and second, an interpretive report will provide an analysis of
the data with an evaluation of any existing and potential stream uses.

The Use Study is an interagency project, with responsibilities distributed among the Fish
and Wildlife Service, National Biological Service, Department of Energy, LANL’s Environment,
Safety and Health Division, and the New Mexico Environment Department Surface Water Quality
Bureau. However, we invite any and all who are interested, to review, comment, and participate
in the development of this proposal and scope of work.
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INTRODUCTION

The designation of the beneficial uses of surface waters in New Mexico (domestic,
municipal, or industrial water supply, irrigation, livestock watering, primary and
secondary contact, fisheries, and wildlife habitat, for example) was required by the Federal
Water Pollution Control Act (“Clean Water Act”), the New Mexico Water Quality Act,
and other laws. These statutes, as amended, empowered the New Mexico Water Quality
Control Commission (NMWQCC) to designate and protect the chemical, physical, and
biological integrity of surface water resources of New Mexico.

For example, the State of New Mexico Standards for Interstate and Intrastate
Streams (NMWQCC 1995) identifies the stream use designations for a segment of the Rio
Grande Basin (“the main stem of the Rio Grande from the headwaters of Cochiti Reservoir
upstream to Taos Junction Bridge. . . .” NMWQCC 1995; page 18). They are: irrigation,
livestock watering, secondary contact, wildlife habitat, marginal coldwater fishery, and
warmwater fishery. However, the particular beneficial uses within a segment can be
contested, and there are procedures, such as the Use Attainability Analysis (USEPA 1983),
which documents, identifies, and resolves the beneficial uses attributable to a specific

waterbody.

The specific uses associated with the watercourses on Los Alamos National
Laboratory (LANL or the Laboratory), presently managed and operated by the University
of California (UC) and owned by the U.S. Department of Energy (DOE), were recently
contested. The Rio Grande Basin segments established by the NMWQCC do not
specifically encompass all the perennial reaches of the following canyons: Ancho Canyon,
Water Canyon, Pajarito Canyon, Mortandad Canyon, Sandia Canyon, Los Alamos Canyon
or its tributaries, and Guaje Canyon, which cross the Laboratory. As a result, these
canyons are classified under the general standards, but the existing and attainable uses
were contested. Rather than conducting the extensive Use Attainability Analysis, a
Settlement Agreement (Appendix I) allowed the Laboratory and the DOE (called
Petitioners), with the New Mexico Environment Department, to hire a third party
consultant to conduct a study “. . . for the purposes of identifying the stream uses
associated with the watercourses in the canyons into which Petitioners discharge waters
subject to NPDES regulation.”
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The U. S. Fish and Wildlife Service New Mexico Ecological Services Field Office
(Service) has submitted this proposed Use Study in response to the Settlement Agreement
and to evaluate the existing and attainable uses of four watercourses on the Laboratory.
The watercourses included in the Use Study are: selected reaches of Cafion de Valle,
Pajarito Canyon, Sandia Canyon, and Los Alamos Canyon. During the Use Study, the
Service proposes to focus on the assessment of fishery use, because the beneficial use of
waters to support aquatic life can often require stringent numeric standards be applied to a
discharge and can often be a contested use in arid regions where aquatic life can be sparse.

Nonetheless, all information made available during this Use Study concerning existing and
attainable uses associated with the canyons into which LANL and the DOE discharge, will
be collected, evaluated, and presented in a final report.

The assessment of fishery potential will be conducted in four phases: Phase I) will
characterize the existing physical habitat (flow, substrates, water quality, etc.); Phase II)
will test site water to determine any acute or chronic toxicity to aquatic organisms under
controlled conditions (in a laboratory); Phase III) will test in situ site conditions to
determine any acute or chronic toxicity to caged fish; and Phase IV) will empirically
determine the survival rate of wild, native fish transplanted into the sites (Note: Phase IV
of this fishery assessment will only commence after the review, evaluation and mutual
agreement of the Selection Committee and any other interested stakeholders (e.g., New
Mexico Department of Game and Fish, the Pueblo of San Ildefonso). It is hoped that
conducting the Use Study in this manner, will identify any factor(s) that may limit the
attainment of a fishery or any other uses of the four selected canyons on LANL.

Study Area

Los Alamos National Laboratory began as part of the Manhattan Project during
World War II with the responsibility of developing nuclear weapons. Currently, the
University of California (UC) manages and operates the Laboratory for the Department of
Energy (DOE). The DOE and the UC are responsible for ensuring the feasibility, safety,
and security of nuclear weapons at the Laboratory.

The Laboratory is in north central New Mexico, about 100 km (60 mi) north of
Albuquerque and 40 km (25 mi) northwest of Santa Fe (Figure 1). The 111 km? (43 mi®)
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Laboratory is situated on the Pajarito Plateau, which consists of a series of finger-like
mesas separated by deep canyons cut by ephemeral, intermittent, or interrupted streams.
Mesa tops on LANL range in elevation from about 2,400 m (7,800 ft) near the Jemez
Mountains to 1,650 m (5,400 ft) at their connection to the Rio Grande. Soils of the finger-
like mesas are Bandelier Tuff, ash fall, ash fall pumice, and rhyolite tuff. The tuff was
deposited from a volcanic eruption in the Jemez Mountains about 1.2 million years ago.

Surface water on the Laboratory occurs primarily as ephemeral, intermittent, and
interrupted reaches of streams in the canyons. Perennial springs from the Jemez
Mountains supply base flow to the upper reaches of some canyons. Volume is insufficient
to maintain surface water connection across LANL to the Rio Grande; hydrologic
connections and alluvial flow are interrupted by geologic faults that bisect the watercourses
as well as evaporation, transpiration, and infiltration (ESH 1994). Effluents discharged
from LANL enter some canyons at rates sufficient to maintain surface flows for varying
distances. However, extreme change in elevation (Figure 2) and certain physical
characteristics of these canyon environments may have effectively thwarted the natural
migration of fish from the Rio Grande into the canyon watercourses on LANL.

Ephemeral, intermittent, and interrupted streams have deposited alluvium ranging
in depth from 1m (3 ft) to more than 30 m (100 ft) in thickness along the canyon bottoms.
Runoff and effluents that enter the canyons will infiltrate the alluvium until the downward
movement is impeded by lenses of impermeable substrates or until it becomes saturated.
This process created shallow lenses of perched groundwater that move down gradient
within the alluvium toward the Rio Grande. The perched alluvial groundwater resources
show some contamination from previous discharges by the Laboratory (ESH 1994).

DOE policy requires the Laboratory to comply with all federal and state
environmental requirements. These requirements include handling, transport, release, and
disposal of hazardous materijals in conjunction with protection of archeological, historical,
atmospheric, and natural resources (ESG 1986). The Federal Water Pollution Control Act
established the National Pollutant Discharge Elimination System (NPDES) that required
permitting all point source discharges. NPDES permits are issued and enforced by the
USEPA, Region VI, Dallas, Texas. These permits establish specific chemical, physical,
and biological criteria that an effluent must meet before discharge.
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NEW MEXICO

Figure 7. Location of Los Alamos National Laboratory in New Mexico. (Source: DOE 1979)
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USE STUDY WORK PLAN AND METHODS
Scope and Objectives

This Use Study proposal and work plan was requested by the Selection Committee
established in the Settlement Agreement between the Department of Energy, the
Laboratory, and the New Mexico Environment Department on April 20, 1993 (Appendix
I). The Use Study participants, affiliation, and addresses are provided in Appendix II.
The overall objective of this study is to determine what uses are associated with any
perennial reaches of the watercourses at the Laboratory. Forensic and scientific methods
will be used to identify the most likely conditions that account for any observed failure of
aquatic life to survive exposure to the canyon environments at the Laboratory. An
auxiliary objective of this study is to help develop procedures to objectively evaluate the
fishery use in waters of questionable water quality throughout New Mexico.

The objective of this work plan is to assure project completeness, replicability,
comparability, precision, and accuracy. The primary purpose of this work plan is to
maximize the probability that data collected over the duration of the project will meet the
objectives, and thus, provide scientifically sound interpretations of the data in support of
project goals. Various procedures are specified in this work plan to: (1) ensure that
collection and measurement procedures are standardized among all participants; and (2)
allow for the periodic assessment of the performance of the measurement systems and their
components. The specific objectives of this Use Study are:

1 Collect, summarize, and present the water quality data for effluent discharges
and in the receiving streams in comparison to New Mexico Standards for
Interstate and Intrastate Streams (NMWQCC 1995),

2) Characterize the habitat (flow, depth, substrate, water and sediment quality) of
the sites and compare to published effect concentrations for aquatic species.

3) Characterize any toxicity to invertebrates and fish at sites receiving discharges.

4) After mutual agreement on a site’s fishery potential, empirically determine fish
survival by transplanting native fish and observing them periodically.

7
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Site Selection and Reconnaissance

Study sites were agreed upon by the Selection Committee, comprising representatives
from the NMED, DOE, and LANL, and were based on recommendations, flow
characteristics, and other factors. Sites selected include any perennial reaches of Cafion de
Valle, Pajarito Canyon, Sandia Canyon, and Los Alamos Canyon below the Los Alamos
Reservoir. The reference site selected was Los Alamos Canyon above Los Alamos
Reservoir. There are two sanitary wastewater treatment facilities and 97 industrial outfalls
on the Laboratory. However, some discharges have low volume, do not maintain surface
flow into the canyons, and some discharges are planned for removal from the NPDES

permit over several years.

The objective of the reconnaissance survey is to document any beneficial uses of water
in the selected canyons. A site reconnaissance will be conducted that involves walking the
watercourses within Laboratory boundaries (and the reference site). Preliminary
observations will include descriptions of the general site features, animal species or
remains encountered, cover, flow, substrate, and site suitability for the caged or wild fish
placement, and any other indicators of water use. Any significant runoff, or aquatic
vegetation (obligates) encountered will also be documented. A global positioning system
(GPS) reading will be taken at each significant observation. Site reach extremes and
transects will be marked with fence posts (or some similar, semi-permanent marker) and
located using a GPS reading. Whenever documentation during reconnaissance indicates
that a site is inadequate for the support of a fishery based on the lack of suitable habitat
conditions (e.g., there is no flowing water), the site will be considered for removal from
the study based on the unanimous decision of the Selection Committee.

A map of the study sites will be prepared as part of the Use Study. We anticipate
utilizing the map resources available through LANL’s Facility for Information
Management, Analysis and Display of the Earth and Environmental Sciences Division.
The use of videography or photography to document habitat conditions for future
researchers would be helpful; given the Use Study’s fiscal constraints, we invite the
Laboratory escort to engage in video documentation of site conditions and methods.
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Habitat Characterization

The objective of the habitat characterization is to evaluate the suitability of the
watercourses for a fishery and other aquatic life uses. A fishery habitat is characterized by
suitable flow, temperature, food, substrate, climate, and cover (depending on the fish
species selected for evaluation). There are many other physical, chemical, and biological
factors as well: pH, dissolved oxygen content, turbidity, toxic chemicals, competitors, etc.

A randomly-placed, perpendicular transect line will be established at an upper
boundary of each site reach. After that, nine more transects will be placed systematically
at 30 to 100 meter intervals in pool habitats. Interval distance will be determined and
established after reconnaissance of the sites and will also consider site logistics. The
latitude, longitude, and altitude of each transect will be established using a GPS.

The wetted channel width will be measured at each transect as described by Armour et
al. (1983). At each transect, depth and dominant substrate will also be visually
characterized using the line-intercept method (at a frequency no less than five times within
the channel width). Stream substrate categories that will be used are those assigned by
Platts et al. (1983) and will be coded to reflect the Brusven index (Bovee 1982).

The flow of oxygenated water is an intrinsic fishery habitat characteristic. We will
measure water velocity in one of two ways depending upon the accuracy required. We
will use either a Current Meter sensitive to the low level of discharge reported in these
canyons (Model 2000 Marsh-McBirney, Gaithersburg, MD) or the floating object method
described by Hamilton and Bergesen (no date). Using velocity, depth, and channel width
measurements, we will calculate average discharge for the time of measurement according
to Armour et al. (1983). Pools and riffle habitats within each site reach will be identified

using Eiserman et al. (1975).

Certain water quality parameters (temperature, dissolved oxygen, pH, and standard
conductivity) will be monitored regularly for at least one year to estimate seasonal
variation. Variations in water quality can be associated with effluent discharges, and diel
and seasonal changes (Lee and Jones, 1982). Only continuous monitoring would have the
probability of recording the seasonal varjation of these parameters. A Hydrolab Datasonde
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will be used to measure these water quality parameters; its methods of measurement, if
accompanied by documentation of calibration and standardization, are in accordance with

EPA-approved methods.
Fish Surveys

The objective of the fish survey is to document if there is an existing fishery use in
selected canyons on the Laboratory. Biologists, trained and certified to conduct
electroshocking, will survey for fish by employing a backpack Smith-Root Model 12 or
12A POW Electroshocker. Before the surveys, biologists will determine the conductivity
of the watercourse and then calculate the power (amperage) necessary to apply to the
waterbody to ensure that any fish encountered will be stunned and subsequently captured.
Data recorded during the surveys will include: how much power was applied to the water,
the shocking seconds, catch-per-unit-effort, and conductivity.

In selected watercourses, electroshocking must be attempted at intervals no less than
every 800 meters (= 250 strides) and must continue for approximately 10 meters (= three
strides) or the discovery of fish, whichever comes first.

If found, fish will be identified using the guide prepared by Sublette et al. (1990), any
other suitable texts, and the expertise of fishery biologists. Should any fish be discovered,
a voucher specimen will be photographed and collected under chain-of-custody procedures,
preserved in buffered formalin, and stored in ethyl alcohol. The Selection Committee will
be formally notified of the discovery via written communication. If fish are captured at
the site, live measurements of weight and total length will be measured using a measuring
board, and a pan or spring scale. All specimens not taken as vouchers will be returned

live to the watercourse.

It would be relevant to determine the biological productivity associated with the study
reaches to determine if an adequate food supply exists to support aquatic vertebrates.
However, given fiscal restraints, no formal aquatic invertebrate or plant studies will be
conducted. Nonetheless, we welcome any existing information about the population
density of invertebrates or productivity metrics that could be correlated with the water and
habitat quality data for the sites.

10
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Water and Sediment Quality Summary

All sample handling, storage, transportation, and analyses of sediment, water, and
biological samples must be conducted under EPA-approved methods. All applicable water
quality, fluvial sediment, and aquatic biological data summarized or collected must follow
the methods authorized under 40 C.F.R. § 136 and Section 1103 of the New Mexico Water
Quality Standards for Interstate and Interstate Streams (NMWQCC 1995). The NMED is
responsible for the review and certification that data summarized and methods used are in
accordance with 40 C.F.R. § 136 and Section 1103. Additional sampling and analytical
requirements for radioactivity and turbidity are established in 40 C.F.R. § 141.

Where no methods have been specified under the Clean Water Act, Use Study
participants are free to use any other appropriate methods. Generally, biological samples
will be chilled on ice while in the field, and frozen upon return to the laboratory. Chain-
of-custody procedures will be used for sample collection if required by contract
laboratories. Each analytical method used will be documented and accompanied by the
results of a series of field and method blanks, duplicate and spiked analyses, and standard
reference materials (at a 10% frequency) that assure and control the analytical data quality.

New Mexico has developed water quality standards that are legally enforceable limits
on the concentrations of chemicals added to and in New Mexico’s waters. These standards
were designed to protect designated uses such as domestic water supply, irrigation,
livestock watering, and fisheries. To evaluate the water quality of the watercourses on the
Laboratory, any available water quality data (from NMED, LANL, DOE, any other entity
or generated during this Use Study) for which standards exist will be compared with State
of New Mexico Standards for Interstate and Intrastate Streams (NMWQCC 1995). Only
data that meet EPA-approved methods (40 CFR 136) and are reviewed by the NMED will
be collected, evaluated, and presented in the final report.

Despite evidence that contaminated sediments are the sources of many persistent and
lethal chemicals (e.g., heavy metals, PCBs, chlorophenols) in an aquatic environment
where they can cause long-term deleterious effects, many states have not developed
sediment quality standards. Nonetheless, analytical sediment chemistry, which measures
contamination, can be a valuable assessment tool when the results are compared with the

11
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many studies that have associated chemical concentrations with deleterious effects (e.g.,
Long and Morgan 1990, Persuad et al. 1989). The most valuable use of sediment
chemistry is in combination with toxicity and bioaccumulation tests to identify and
characterize those contaminants that are bioavailable. All information made available from
the NMED or LANL regarding the concentrations of inorganic and organic chemicals, or
the amount of organic matter and clay content of site sediments will be summarized and
compared with published criteria.

Laboratory Toxicity Testing

Toxicity testing will be contracted to an experienced and qualified laboratory with the
National Biological Service (Midwest Science Center (MSC), Columbia MO). The
protocol listed below is the designed method, and may be updated or changed to fit the
actual site conditions, at the discretion of MSC and after review by the NMED. MSC has
provided the following edited text (Dr. S. Finger, pers. comm., 1995). Toxicity tests will
be conducted with water collected from each site for a 10-day period in a mobile
laboratory. The mobile laboratory will be housed at LANL facilities during this testing.
Test species used will be 72-hour old larval fathead minnows (Pimephales promelas), and
72-hour old daphnids (Ceriodaphnia dubia). Daphnids and fathead minnows are obtained
from existing stock at the MSC. Daphnids will be shipped to the Laboratory and reared to
reduce transport mortality and acclimate the organisms to local water quality conditions.
Fathead minnow larvae are reared in MSC laboratory well water (280 mg/L hardness, 255
mg/L alkalinity, 7.8 pH).

Water will be collected from each site for toxicity testing as a 24-hour composite. For
collection of composite samples, automated samplers (ISCO Inc., Lincoln, NE) will be
used to collect water at 15-minute intervals throughout the 10-day study. Water will be
pumped from each site through Teflon tubing into 19-liter acid-washed glass containers.
Twenty-four hour composite water samples will be held in ice baths to maintain
temperatures at 4°C during collection. At sites where automated samplers cannot be used,
a single grab sample will be collected and stored on ice in acid-washed 19-L glass
containers. Composite and grab samples will be transported to the mobile laboratory. The
Midwest Science Center will make on-site measurements of air and water temperature, pH,

12
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dissolved oxygen, salinity, and conductivity during collection of the water samples.
Hardness, alkalinity, pH, conductivity, and turbidity of sample water will be measured
daily at the mobile laboratory. Calcium, chloride, sulfate, nitrate, and unionized ammonia
will also be measured on alternate days vduring the toxicity tests. At least twice, water will
be analyzed for 30 metals, metalloids, and radionuclides, at the beginning and middle of

the toxicity tests.

Tests will be conducted as static renewals following USEPA (1985) and ASTM (1988)
protocol for toxicity testing. Fathead minnows will be fed freshly-hatched brine shrimp
nauplii (Artemia) twice daily. Daphnids will be fed the USEPA yeast/trout chow/Cerophyl
(cereal leaves) formula (USEPA 1985). Tests with fathead minnows and daphnids will
include two replicates per treatment and 10 organisms per replicate. Treatments will use
full strength sample water and dilutions of 50, 25 and 12.5 percent. Dilution water for
each test will be collected from the reference site (Los Alamos Canyon above Los Alamos
Reservoir, which demonstrated no toxicity to daphnids [D. Chapman, pers. comm. 1996]).

Water quality (temperature, dissolved oxygen, pH, conductivity, salinity) will be
measured daily in fathead minnow and daphnid test chambers. Adequate oxygen levels (at
least above 40% saturation) will be maintained in test chambers by continual aeration.
Daily mortality will be recorded during all tests. For daphnids, time to first brood,
number of broods, and number of young will be recorded as a measure of reproductive

SuccCess.

Sediment Analyses and Porewater Toxicity Testing

Sediments will be collected for chemical analyses and porewater will be extracted for
toxicity testing. Methods for sediment collection are detailed in Fishman and Friedman
(1989), with suggested revisions by Carter (1993), Baize (1993), or other method
improvements and reviews. Generally, a composite sediment sample will be made of three
proximal transects; three composite samples per site reach will be chemically analyzed
using the appropriate spectroscopic method. Sediment will be collected using a hand corer
(Wildco, Inc., Saginaw, MI) lined with an acid-rinsed, stainless steel or polycarbonate

sleeve.

13
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Toxicity of sediments at each site will be evaluated by sediment porewater assays
(Winger and Lasier 1991, 1993, Ingersoll and Nelson 1990). Sediment porewater samples
will be extracted with a vacuum-operated device consisting of a 60-cc polyethylene
syringe, air-line tubing, and a fused-glass air stone (Winger and Lasier 1991).
Ceriodaphnia dubia will be exposed to 20 ml of pore water in 30-ml plastic containers for
96 hours. Treatments for each location will include three dilutions (100%, 50%, and
25%) and a control. Tests will be conducted in an environmental chamber at 20°C.
Porewater and dilution water will be chemically analyzed using EPA-approved methods.

In Situ Toxicity Testing

The objective of the in situ toxicity test is to verify the laboratory toxicity tests and
establish if other site factors contribute toxicity to aquatic life. A pilot study will be
conducted before the initiating the in situ fish toxicity tests, in 1997, to determine the
effect of varying discharge on cage placement, cage integrity, and species mortality.
During in situ toxicity testing, cages will be fastened to hold fasts or secured using wooden
stakes nearby. Cages will be placed at each transect. After an estimate of naturally
occurring mortality at the reference site is established through the pilot study, the number
of cages and fish per cage will be calculated to assure study design meets stated objectives.
Cages will be located in those pool or run habitats deemed suitable for fish survival.

Cages for containing test fish will be minnow traps constructed either out of plastic or
galvanized steel. Mesh size will be small enough to prevent fish escape, yet allow water
and potential food items to flow in freely. Cages might be modified using monofilament,
have an access panel, and a small panel of cover (for shade, if necessary).

We have decided to use the fathead minnow (Pimephales promelas) as a test organism
because of its wide tolerance of water quality conditions, ease in propagation, omnivorous
feeding habits, its native status in the Rio Grande basin (Sublette et al. 1990), and
comparability to fish used in laboratory toxicity tests. The number of fish per cage has yet
to be determined but will be based on the variation of mortality observed in the pilot study.
To reduce variability, as well as the potential for escaped fish to propagate, only female
fathead minnows will be used for the irn situ toxicity tests. Additionally, male minnows are

14
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territorial during spawning seasons in the spring and summer (Sublette et al. 1990) and can
additional stress to the test populations. Fish will be reared at a MSC aquaculture facility
and be of the same age and size. The age and size of the fish have yet to be selected, but
will be determined in relation to the internal diameter of the cage mesh openings.

After delivery to the site, fish will be acclimated to site conditions using a series of
dilutions. About 10 fish will be allowed to remain in coolers for a day to verify that
transport does not contribute to fish mortality. Blood and other tissues from an additional
10 fish, will be collected for analytic chemistry to establish baseline chemical
concentrations and physiological condition before and after site exposure. Fish will be
randomly selected, weighed, measured, and then placed into the cages. For each day,
during the 96-hour test, each site will be visited, and each cage will be inspected for fish
mortality or any behavioral abnormalities. All observations of fish mortality, health and
behavior will be recorded daily for 96 hours, then weekly afterwards. Fish will be
removed from the cages, when and if they die, and composited into samples for chemical
analyses. We define mortality as fish that are floating, moribund, or if gill movement has
ceased. Otherwise, fish will remain for as long as necessary to collect information about
their response to the environment.

During the in situ toxicity tests, the NMED and/or LANL have planned to conduct a
water quality monitoring survey to compliment and validate the toxicity results. The
expectation is an analysis of selected water quality parameters from each site before,
during, and after the 96-hr in situ toxicity tests.

Empirical Survival Testing

It is possible that the selection of test fish species, or the placement of cages could
affect the survivability of fish. Therefore, after a preliminary presentation or the data and
results to several stakeholders (the Selection Committee, the New Mexico Department of
Game and Fish, Tribes, and others), the Service would suggest the transplantation of
native, wild fish into each approved site and then monitor their survival for nine months.

15
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An assemblage of native, wild fish would be collected from the Rio Grande at the
confluence with the canyons, transported to the site reach and released. A subset of the
transplanted fish would be kept alive in coolers for up to 24 hours to determine transport
mortality. Native fish have the advantage of being adapted to the environment and a
breadth of diversity; also, many species and sizes will likely be used. The disadvantage of
this method is that there is a possibility that we will never recover the released fish and
perhaps mistakenly conclude that survival of fish is not possible, when in fact, the fish
might have simply eluded capture or been depleted from the environment for lack of
sufficient individuals. One way to control fish movement and passage is to deploy fences
across a segment of a stream. Fencing a segment of the site reach would improve our
chances of rediscovering transplanted fish. However, spring floods and accumulating
debris would require frequent monitoring and fence maintenance. Any additional fish
surveys would be completed by about nine months following transplantation.
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CONSENSUS PAGE

This Scope of Work was developed in accordance with the terms of the Settlement
Agreement by and between NMED, DOE, and the Regents of the University of California
(collectlvely, the “Parties”) and approved by the NMWQCC, as file in the case styled In
Conditional Certification of Draft NPDES Permit No. NM0028355, before the
NMWQCC as amended by the Amendment to Settlement Agreement executed by the
Parties and approved by the NMWQCC on January 11, 1996 (the “Agreement”). Pursuant
to that Agreement, the Parties have fully participated in and do hereby approve this Scope
of Work as the statement of work, scope of workplans, and required studies necessary to
accomplish the purpose of the study to be conducted under the terms of the Agreement.

If the U.S. Fish and Wildlife Service is able to conduct the Use Study with reduced efforts
than those contained in under this Scope of Work, the Service will redirect any remaining
resources to address additional water quality issues selected by the Selection Committee.

= Pt & A —

Jim Piatt, Chief Ken Zamora, Engilééer
Surface Water Quality Bureau Los Alamos Area Office
New Mexico Environment Department U. S. Department of Energy

/‘%Wv L %/—«- S [an

Sfeven T. Pierce, Program Manager /Steven Rae, Group Leader
Surveillance and Standards Section Water Quality and Hydrology Group
Surface Water Quality Bureau Los Alamos National Laboratory
New Mexico Environment Department
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BEFORE THE NEW MEXICO WATER QUALITY CONTROL COMMISSION

IN RE: CONDITIONAL CERTIFICATION
OF DRAFT NATIONAL POLLUTANT
DISCHARGE ELIMINATION SYISTEM
(NPDES) PERMIT NO. NM0028335

ECERGE

APR 20 1993
NM WATER QUALITY
CONTROL COMMISSION

CALIFORNIA and the UNITED STATES
DEPARTMENT OF ENERGY,

)
)
)
)
)
THE REGENTS OF THE UNIVERSITY OF )
)
)
)
Petitioners. - )

)

SETTLEMENT AGREEMENT
The United States Department of Enercy, The Regents of

the University of Califcrria (collectively,'the "Detitioners”},

and the New Mexico Eaviroament Department ("NMID"), agree:

1. Racitals. On October 14, 1932, Detitioners filed

a petition for Review with che New Mexico Water Quality Contzol

Commission ("Commission™) appealing the conditlonal certification

dated September 11, 1992, by NMED (the "Conditional

Certification") of the drait NPDES Permit oublished May 16, 1992

(the “1992 Draft NPDES Permit”) by the United States

vironmencal Protection Agency ("USEPA"). Pursuant to ai ordez

-
1394

of the Hearing Officer, the parties met on Mazch 17, 1993 for

purposes of negotiation of a possible settlement of this

proceeding. At the settlement conference, the parctlies agreed to

certain points of settlement and agreed to coatinue settlement

negotiations. Settlement negotiations have Desn ongoing since

that date, and an agreement in principle with respect to

settlement of this matter has been reached.
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2.  purpose. The purpose of this acTeemeat 1s to set
L

forth all of the terms and conditions of the settlement among

Petiticners and NMED ia tzis proceeding.

3. Conditional'Certification. NMED will withdraw the

Conditional Certification and issue a new certification

certifying the 1992 Draft NPDES Permit based upon effluent

£

limizations that protect livestock and wildlife watering, as set

forth in Section 3-101 ané other applicable sections of the New

Mexico Water Quality Standards for Interstate aand Intrastate

Streams in New Mexico ("The New Mexico Water Quality Standards")

ERRE P15 o
ermyaey o ¥

and other applicable sca=e and federal laws ancd regulatioms. The
effluent limitations in tie certification shall be those set

forth in Exhibit 1 to this agreement. Exhibit 1 to this

agreement 1is incorporated into this agreement as if fully set

forch in this agreement. The new certification shall provide for

a term of the 1992 NPDES cermit of five years from the date

issued and shall provide Zor a reocpener clause containing the

provisions set forth ia paragraph 4 below.

The 1992 NPDES Permit shall

4 Reovener Clause.

contain a reopener clause to allow the permit to be modified, as

required, under the following circumstances:

(A) to reflect any applicable changes to the New

Mexico Water Quelity Standards;

(B) to impose new OT additional permit
limitations as allowed by law oI regulation that
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arise as a result of the information obtained from
the study referred to below in Section 6;
(C) as provided by law. For the purpose of this

C, Petitioners will provide NMED with

o

paragrapi
copies of its a1aual enviromnmentel suzvelllance
reports, the addition and deletion oI new
outfalls, its waste stream characterization fimal

studies, and its NPDES discharge monitoring

reports.

9. Voluntarv nismissal of Petition Zor Review and

wWithdrawal of Motions. peri-ioners shall £ile a voluntary

dismissal of their Petitlon Zfor Review and the parties shall

withdraw all pending motions after NMED has witiadrawn the

Conditional Certification and issued the new certification.

6. studv. A study shall be conduczed for the purpose

of icdentifying the stream uses associated with the watercourses

in the canyons into which Detitioners discharge waters subject to

NPDES regulation. The study shall be prepared by a neutral,

unbiased, third party wic shall be selected as provided uncer Tze

New Mexico Procurement Code for the provision of services by

professional consultants. A four-person seleccion committee

composed of two represeacatives of Petitioners and two

representatives of NMED snhall be established. The selection

committee shall prepare & request for proposals ("R¥?P").,

including a statement of work, and select the consultant to

The parties shall have the right to

conduct the study.

-3-
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participate in drafting the RFP, including the scope of workplans

and required studies necessary to accomplish tize purpose of the

study and to review all ¢-afts of the study anc provide comments
on all drafts.

If the selection committee cannot agree on any matter

within its respoasibility, the matter shall be referred to a

dispute resolution cormitzee whose members shall be the Secretary

or Deputy Secretary of ¥MZD, the Associate Dirsctor for

Operations of the Los Alamos National Laboratory and the Manager

£=:ce of the Department of Energy. The

- of the Los Alamos Area 0zl

dispute resolution commitsee shall make a good faith effort to

resolve the matter. If the dispute resolution committee cannot

unanimously agree ou & resolution of the matter, the Secretary of

NMED shall make the £final decision concerning tie matter.

7. NMED Review of Data and Studies. AftéirNMBD:

issues the new certification, :=he parties shali have the right to

submit data and studies, including water quality, hydrological

and ecological data and studies, to the consultzant

selecced uader the RFP only after prior NMED determination tiaat

ata for use by the consultaat adheres to.the

the water quality d

d under 40 C.F.R. § 136 and Ssction 1-103 of the

methods authorize

New Mexico Water Quality standards, to the extent that 40 C.F.R.

§ 136 and Section 1-103 are applicable to the data being
submitted. Copies of ai¥y Gata or studies provicded to the

consultant by NMED shall be provided to Petiticners.
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8. Access to Data. The parties snall have the right

7M.

to access and copy, duriag normal business tours, all raw and
validated data associated with any data or studies submitted to
or prepared by the consulzant for purposes of coaducting the

study.

9. Cost aof the Studv. Petitioners shall contribute

up to $§180,000 for fees aad costs of the consultant that conducts

the study described in paragraph 6.

10. Aporoval bv Commission. Pursuazt to paragraph 12

of the Procedural Order entered by the Commission in this

,,._...ii_‘::- . . -

proceeding, this agreemei- is subject to approval of tie
Commission. .

11. Entire 3greement - Binding Effect. This agreement

constituces the entire agrsement of the parties and the

obligations hereunder shall be binding on the parties and their

successors jointly and severally after approval by the

Commission.

DATED: Aprii}§3 , 1993.

Attorneys for the Regents of
the University of Califoruia

Suite 207

123 East Marcy Street .

Santa Fe, New Mexico 87501

(505) 983-6101

é
11
%



UNITED STATES DEPARTMENT OF
ENERGY

ARRTRNS

Lisa Cumrnlnngq 0N \.\)Yq,\\\\”g

Counsel for the United States

Department oI Energy
Los Rlamos Area Office
Los Alamos, New Mexico 87544
(S505) 667-4667

NEW MEXICO ENVIRONMENT DEPARTMENT

4/’\‘/1 (/é\ ’{/L(m c‘&f‘tﬁ

 Susan McMichael, EsQ.
Counsel for tihe New Mexico
Eavironment Department
P.0. Box 26110
Sanca Fe, NM 87501

APPROVED:

William R. Hendley
Hearizg Officer

A

NEW MEXICO WATER QUALLTE
CONTROL COMMISSION

By
Chairperson
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We hereby certify that we have
mailed a copy of the foregoing

pleaging to the £ lloying persons
this r\E day of &gf} ' 19933tiU~Q\\S Nl\\\ \\&\\\J
Ms. Gloria Miller\\\\\.\\&\\;“.\ QRN“\'}Q

Hearing Clerk

New Mexico Environment Department
P. O. Box 26110

Santa Fe, NM 87501

Wwilliam R. Brancard, Esq.
Office of the Attorney General
p. O. Box 1508

Santa Fe, NM 87502

William F. Fulginiti

New Mexico Water Quality
Association

c/o New Mexico Municipal
League

P. O. Box 846

Santa Fe, NM 87501

Eric Ames, EsQ.
Burnett Law Firm
616 Don Gaspar
Santa Fe, NM 87501

Mr. Lloyd Suina
Assistant Director

All Indian Pueblo Council
P. 0. Box 3256
Albucuergue, NM 87190

LSON & NAJJAR

IRTYE, W
By
Aichard L. C. Virtue

stlmnt.agz
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sor1l 20, 1893 EXHIBI
:rParameter ' Adjusted WQS/Effluent Limitd -_L___
Aluminum 5.0 mg/1 P——
Arsenic 0.04 mg/1
8oron 5.0 mg/1
Cadmium 0.2 mg/1
Chromium 5.1 mg/1
Cobalt 1.0 mg/1
Cooper 1.6 mg/1
Lead 0.4 mg/1
Mercury 0.01 mg/1
Radium 226 + 228 30.0 pCi/1
Selenijum I 0.08 mag/ 1
Tritium’ 3x107 pci/ml (3,000,000 pCi/1)
vanadium. ' 0.10 mg/1
Zinc 95.4 mg/1
fecal coliform bacteria’ 500/100 ml
Chemical Oxygen pemand’ 125 mg/1
pH? ) between 6.0 and 9.0 S.U.

11 vaiues based upaon Water Quaiity Standards for Interstate and Intrastate Streams in

% wexica (#QS) §3-101.K. unless ctnerwise nated. A11 vaiues ara exarssssd 33 TIT:
zi rzquiazicn 20 CFR 122, 25(c; r=gu:ras sriiuant limsc vaives Faor meszis T o8 axcr2sT ol
cai." in order ta make the transiticn from dissagived WaQS ta totai erfiuent limits, the
ues are translated to "total”™ utilizing partition coefficients from the EPA document
d Tecnnical Guidance Manual far Perfaorming wasteload Allocations, Book II Streams and
For parameters with no

Chaptar 3 Toxic Substances, SPA-440/4-84-022, June 1984.
the total value is considered to be the same as the

i

LU A (11}
m

-~
Rl
Py

£

I
e

where partition coefrficients are

‘standards adjusted as necessary to TSS=15 mg/1,
gllected by NMED May §-7, 1892.

..a:lable. TSS value represents average of ambient TSS data ¢

‘ased vecon WQS §1-102.G. Applicable where meets definition of "pallutant”™ at 40 CFR

‘In accardance with Wark Element 6 of the NM Water Quality Management Plan. Applies

set s tg sanitary outfalls.
‘As delineated in the July 16, 1992 State certification enclosure pg. 3, { 3,'attache¢

herata as exhibit A.

‘in accaraance with Work Element § of the NM Water Quality Mapnagement Plan. Applies at

.9 I . . B
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Stata Cartiflzaszien
N2DX8 Pazrmit s XX3023153%
K8 Alamos Marizzzl lahezrazszy
July 18§, 1332

Toa facal esllism= lizdie for thesa cutfalls ruse =
ity : =a 500/100m1

Iz is uzderscsed that LANL was -furpcsed to pli=is 11
sanizary cutfalla by July, 1532, wich ==a .xc.;czi?éfct:s :;5
13S. " Zowever; CIl3 laf BSt coouvsad and fecal colifo—
limicaciczs apply to all disctarges of traated demegc-o
WASTEWAZAr i Maw MexQco. Co=5llianca wisth rhass limieacicng
can Be addressed in the par=itise‘'s FPedsral Faciliey
Cs=slianca AsTascant (FFCA) OF tiIsugh a ecompliincs sersdale
develcpad by EPA's Enforcament 3Branz:. A waiver fos zourcas
withgut chlozi=acisn shill =2% ba wrizzan izmzs ehg ;;gz:_‘_;'u
currantly propesed by the parzicz writar: especially cma thac
izcludes 1 sczsacdule which tarmizazes <= a darts trar vislicas
Cle perZiilae’s cusTaac FFCA acd Adminigt=acive Or=sr. (Sas
snduotas: 1,:.2 & 3). ‘ :

A Chamical Cxygead Demand (CCD) efflusrez Ximisasie= of 125 mo/1
shall be izcliuded in tha permiz for those cucfall cazecorias
which exiinired CCD valuas 12 sxcasy cf thig valus<i= yiremlas
tiken eitler for the permit applicazien gr for pasc Dig=Rarsg
Menirozing Repexts. . These catagoriss should izeluds, bur ara
nat limited to, 0SI7-0«%, OFS, 09¢ azd all cchar categories
vhicn kava a probability of exceeding t=iz valus., This limic
for thase cucfallx is necessary i ordar for coadiricmg os
this permit to De ccmpatibla with appropriace State reculacizn
vhich may ba fsuzd at § 2-101 cf ths Jey Maxic= Ware=roqtda..

bt .27 -
Cenazal Cooplagion Saqiliasi=ma a3 aman-ac Znosuss Atomusr oo
: :

333, ({Sak AnIToTdr 5 & 355

Mass based effluent limieg Iz Ficenmmical Oxywar Desacd
(BODS) acd Total Suspended Sclids —ust be izcludad az cus=zZall
123.  Mass-based effluent limics ars raquirsd fcr NFPOSS

-pernits at 40 CIR 122.45. Mass-based limirs saculd ke

calculatsd usicg 'lezog term daily average' and “cdesicm
maximm® flowx at thisg facilizy, (See endzsca: 3) !

Lm:‘aziw a2d =oziz3Ting raquizesanss for radivm, ciziue,
er other nmacurilly occuzzizg and accslerszor procucad
radiclegiexl ccmianinanty coatribured o tha  wastevacar
treatzens facilicies at TA-50 (outfalls 050 and 051) a=d TA-33
(oussfall 03S) skculd be includad iz che permit. We agTee wich
tha dzaft per=il that tritium naeds tc be lizited at TA-53;
hovever, wes faal tha2 dizxcrarge li=izacics ghould Za 20,4088
PCL/1 (see anove tidla of WCS). Tiais rumbar sgheuld alsc ta
applied at Cucfalls 030 and 2951. (Ses endzoces: 1, 2 & 3).
m o

\ Fage 3 ) \3\3}¥?\
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BEFORE THE NEW MEXICO WATER QUALITY CONTROL COMMISSION

IN RE: CONDITIONAL CERTIFICATION
OF DRAFT NATIONAL POLLUTANT
DISCHARGE ELIMINATION SYSTEM
(NPDES) PERMIT NO. NMOQ28355

)
)
)
%
THE REGENTS OF THE UNIVERSITY OF ) JAN 22
CALIFORNIA and the UNITED STATES ) 199
DEPARTMENT OF ENERGY, )
)
)
)

Petitioners.

AMENDMENT TO SETTLEMENT AGREEMENT
The United States Department of Energy, The Regents of the University of California
(collectively, the “Petitioners”), and the New Mexico Environment Department ('NMED™),

(collectively the “Parties”) agres:
L Recitals. The Parties in this matter entered into a Settlement Agreement dated

April 20, 1993 (the “Settlement Agreement”). The New Mexico Water Quality Control

Commission (“Commission”) and the Hearing Officer in this matter subsequently approved that

Settlement Agreement. In association with furthering the goals of the Settlement Agreement, the
Parties have reached an agreement in principal with respect to certain amendments to the
Settlement Agreement. "

2. Purpose. The purpose of this Amendment is to modify certain terms and
conditions of the Set}lement Agreement among Petitioners and NMED in this proceeding.

3. Paragraph 6 of the Settlement Agreement shall be deleted in its entirety and the

following language shall be substituted in its place:



following language

6. Study. A study shall be conducted for the purpose of identifying the
stream uses associated with the watercourses in the canyous into which Petitioners
discharge waters subject to NPDES regulation. Fhe study shail be prepared by the -
Fish and Wildlife Service of the United States Department of Interior (“U.S. Fish -
and Wildlife™).: The parties believe that U.S. Fish and Wildlife is the most cost
effective and technically qualified organization to conduct this study because of its
technical expertise, its experience in conducting similar studies for other state and
federal agencies, its knowledge of the subject matter cavered by the scope of this
study and its familiarity with the facility and the surrounding area.

The parties shail have the right to fully participate in and approve the
statement of work, scope of workplans and required studies necessary to
3 purpose of the study to be conducted by U.S. Fish and Wildlife. If
ot agree upon any of these matters, the dispute shall be referred to
a dispute refolution committee whose members shall be the Secretary or Deputy
Secretary of the NMED, the Director or Deputy Director of the ESH Division of

the Los os National Laboratory and the Manager of the Los Alamos Area
Office of thd Department of Energy. The dispute resolution committee shall make
a good ort to resolve the matter, If the dispute resolution committee
cannot ously agree on a resolution of the matter, the Secretary of NMED

final decision concerning the matter. The parties shall also have the
and comment on all drafts of the study prepared by U.S. Fish and

h 7 of the Settlement Agreement shall be deleted in its entivety and the
be substituted in its place:

7. NMED Review of Data and Studies. After NMED issues the new
certification, the parties shall have the right to submit data and studies, including
water quality, hydrological and ecological data and studies, to U.S. Fish and
WildIife only after prior NMED determination that the water quality data for use
by the consultant adheres to the methods authorized under 40 CF.R S 136 and

Section 1103 of the New Mexico Water Quality Standards, to the extent that 40
C.FR. S 136 and Section 1103 are applicable to the data being submitted. Copies
of any data or studies provided to U.S. Fish and Wildlife by NMED shall be

provided to Petitioners.

5. Paragraph 9 of the Settlement Agreement shall be deleted in its entivety and the

following language shall be substituted in its place:
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9.  Costofthe Study. Petitioners shall pay to U.S, Fish and Wildlife '

up to $180,000 for the fees and costs of conducting the study described in
Paragraph 6 of the Settlement Agreement, as said paragraph is modified by |
Paragraph 3 of this Amendment to the Settlement Agreement.

6. Approval by Commission. Pursuant to paragraph 12 of the Procédural Order

entered by the Commission in this proceeding, this Amendment is subject to approval of the

Commission.

7. Entire Agreement - Binding Effect. The Settlement Agreement, as modified by

this Amendment to Settlement Agreement, constitutes the entire agresment of the Parties and the

obligations hereunder shall be binding on the Parties and their successors jointly and severally

after approval by the Commission.

Los Alamos National Laboratory

By é& \J

Michelle M. Kirsch
Attorney for the Regents of the
University of California

Post Office Box 1663

Los Alamos, NM'87505-1663
(505) 667-3766

U.S. Department of Energy

, by Vidkein Gerge~/
By /%« ﬁ Cuvmis, Eapress prrmsisrnm
Lisa K. Cummings v v
Counsel for DOE
Los Alamos Area Office
Los Afamos, NM 87544
(505) 667-4667
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New Mexico Water Quality
Control Commaission
By \./hw j’/ﬁ"
Chairperson

New Mexico Environment Department
Sufsan M. McMichael

Counsel for the NMED
Post Office Box 26110
Santa Fe, NM 87501
(505) 827-0127
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USE STUDY PARTICIPANTS

Selection Committee

The Settlement Agreement established a four-person Selection Committee composed of
representatives of the U.S. Department of Energy, Los Alamos National Laboratory and
two representatives of the State of New Mexico are designated by “*” below: Additional
personnel are also listed.

Los Alamos National Laboratory

Mr. Steve Rae, Group Leader * Mr. Alex Puglisi, Hydrologist

Water Quality & Hydrology Group Water Quality & Hydrology Group
Environment, Safety and Health Division Environment, Safety and Health Division
Los Alamos National Laboratory Los Alamos National Laboratory

Mail Stop K490 - ESH-18 Mail Stop K490 - ESH-18

Los Alamos, New Mexico 87545 Los Alamos, New Mexico 87545
Telephone:  (505) 665-1859 Telephone:  (505) 665-4882

TeleFax: (505) 665-9344 TeleFax: (505) 665-9344

United States Department of Energy

Mr. Ken Zamora*

Office of Environment and Projects
Los Alamos Area Office

528 35th Street - Mail Stop A316
Los Alamos, New Mexico 87544
Telephone:  (505) 665-5047
TeleFax: (505) 665-4504

State of New Mexico

Dr. Jim Piatt, Chief * Mr. Steve Pierce, Program Manager *
Surface Water Quality Bureau Surveillance and Standards Section
New Mexico Environment Department New Mexico Environment Department
1190 St. Francis Dr. - P.O. Box 26110 1190 St. Francis Dr. - P.O. Box 26110
Santa Fe, New Mexico 87502 Santa Fe, New Mexico 87502
Telephone:  (505) 827-0187 Telephone:  (505) 827-2800
TeleFax: (505) 827-0160 TeleFax: (505) 827-0160




Other Use Study Participants

United States Department of Interior

Fish and Wildlife Service

Jennifer Fowler-Propst, Field Supervisor

New Mexico Ecological Services Field Office

Fish and Wildlife Service

2105 Osuna Blvd. NE
Albuquerque, New Mexico 87113
Telephone:  (505) 761-4525
TeleFax: (505) 761-4542

Mr. Joel D. Lusk, Environmental Specialist

Environmental Contaminants Program

New Mexico Ecological Services Field Office

2105 Osuna Blvd. NE
Albuquerque, New Mexico 87113
Telephone:  (505) 761-4525
TeleFax: (505) 761-4542

Mr. R. Mark Wilson, Branch Chief
Environmental Contaminants Program
New Mexico Ecological Services Field Office
2105 Osuna Blvd. NE
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